Calcium antagonists and sympathetic nerve activation: are there differences between classes?
ACTIONS OF THE SYMPATHETIC NERVOUS SYSTEM: The sympathetic nervous system is an important cardiovascular regulator, particularly during stress and exercise; its sympathetic nervous activity is regulated in centers in the brain stem and transmitted to organs and blood vessels that are innervated by sympathetic nerve endings. In the heart, the sympathetic nervous system increases heart rate and contractility. The effect of the sympathetic nervous system in different vascular beds depends on the degree of innervation, the distribution of postjunctional receptors and the effect of local mediators. Overactivation of the sympathetic nervous system may lead to hypertension and is involved in heart failure. The degree of sympathetic activation determines prognosis in heart failure. Hence, vasodilators ideally should also blunt sympathetic activity, or at least avoid activating it. DIFFERENCES AMONG CALCIUM ANTAGONISTS: Calcium antagonists are widely used for the treatment of hypertension and coronary artery disease. Their main mechanism of action is inhibition of L-type Ca2+ channels. Short-acting nifedipine leads to a marked increase in heart rate, sympathetic nerve activity and plasma catecholamines, similar to those induced by a cold pressor test. With long-acting nifedipine heart rate does not increase, but sympathetic nerve activity does increase. Other calcium antagonists have been less thoroughly investigated, but indirect evidence suggests differences between the different classes. Verapamil and diltiazem lower heart rate. Plasma noradrenalin measurements suggest that verapamil does not stimulate the sympathetic nervous system, but tends to suppress it. Second-generation dihydropyridines with longer duration of action do not increase heart rate; their effects on peripheral sympathetic nerve activity are not clear. Thus, in summary, the different classes of calcium antagonists differ with regard to their effects on sympathetic nerve activation. A decrease in heart rate and nerve activity might be beneficial for long-term prognosis, particularly in hypertension and heart failure.